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(57) A knitted-in slide fastener comprising a contin- 
uous fastener element row (14) which is knitted in at the 
same time as knitting of a fastener tape (11), wherein a 
fastener element mounting portion (13) on a side edge 
portion in the longitudinal direction of the warp knitted 
fastener tape (1 1 ) is knitted with a fixing knitting yam (F) 
for sandwiching and fixing upper and lower leg portions 
of each fastener element (1 5) in a direction of front and 
rear of the fastener tape and other knitting yams (C. Dr 
G 1 to G4). Part of these composition yams is composed 



of composite fiber yams formed of heat shrinkage fiber 
matenal (SM) and heat fusion fiber material (MM) and 
the heat shrinkage fiber material (SM) is shrunk by heat 
treatment and at the same time, the heat fusion fiber 
material (MM) is fused with other the composition yarns 
(F, C, D, G1 to G4) in the vicinity thereof. Consequently, 
no fraying occurs In yams even if a knitting yam, whteh 
forms the fastener element mounting portion, is cut out 
so that the fastener element row of that portion is not 
separated from the fastener tape. 



FIG. I -\ 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a knitted-in 
slide fastener in which a fastener tape is composed of 
warp knitting structure and a continuous fastener ele- 
ment row whteh is of themioplastk: synthetic resin mo- 
no-filaments is knitted in and fixed along a fastener el- 
ement mounting portion of a longitudinal side edge por- 
tion of the fastener tape at the same time. More partte- 
ularly. the invention relates to a knitted-in slide fastener 
in which the knitting structure of the fastener element 
mounting portion Is formed tine so as to stabilize a pitch 
between fastener elements and no fraying of composi- 
tion yams or separation of fastener element row occurs 
even when the composition yam of the fastener element 
mounting portion Is cut out by a sewing needle. 

2. Descriptfon of the Related Art 

[0002] For example. Japanese Patent Application 
Laid-open No, 8-314 has disclosed a knrtted-in slide 
fastener in which at the same time when a fastener tape 
Is knitted, a continuous fastener element row is knitted 
in and fixed to a fastener element mounting portion 
fomied along a side edge in the longitudinal direction of 
the fastener tape. In the knitted-in slide fastener dis- 
closed In this publcation. another chain knitting yam is 
knitted In dupltoation In a needle loop group composed 
of fixing chain knitting yams for the fastener element row 
whkjh fomns a row of wale near a fastener tape main 
body, so that a foundation structure In the fastener ele- 
ment mounting portion is fomned fine by a chain knitting 
in which knitting pattern thereof is duplicated. Conse- 
quently, it is intended to stabilize the dimension of the 
fastener element mounting portion and fix the fastener 
element row fimnly. 

[0003] Japanese Patent Applbation Laid-Open No. 
11-187909. for example, has disclosed technology for 
stabilizing the niounting of the fastener element row. Ac- 
cording to the same publication, all the knitting yams 
whch compose the aforementioned fastener element 
mounting portion are provided with a higher heat shrink- 
age characteristk: than that of knitting yams which conr)- 
pose the fastener tape main body and after knitting, are 
subjected to heat processing, so that composition yams 
of the fastener element mounting portion are allowed to 
shrink largely than the composition yams <^ the fastener 
tape main body. Consequently, it is Intended to form the 
fastener element mounting portion fine so as to tighten 
the fastener element row more tightly with the fixing 
chain knitting yams thereby securing a high coupling 
strength. 

[0004] The knitted-in slide fastener disclosed in the 
above-mentioned publk:ation restricts an operating end 



of a slider by mounting an upper stop and a lower stop 
on both end portions thereof like an ordinary slide fas- 
tener. Because each of these upper and lower stops is 
composed of a small piece made of metallic material or 

5 synthetic resin material, mounting portions of the stops 
are protruded outside when such a slide fastener is 
sewed to trousers or skirt, so that its appearance is not 
good. Particulariy, in case of the upper stops, whteh are 
mounted separately to the right and left, it is difficult to 

10 fit the slider to the upper stops, so that the fastener por- 
tion between the slider and the upper stops is open dur- 
ing use, thereby producing an inconvenience in appear- 
ance. 

[0005] On the other hand, because the kn'itted-in slide 

15 fastener of the invention Is excellent in plastteity in temns 
of the structure thereof as compared to the slide fastener 
formed of a woven fabric, it has been often employed in 
partfculariy plastte clothes. However, If the aforemen- 
tioned stops are mounted, the Inconvenience becomes 

20 remarkable. For the reason, since before, end portions 
of the fastener element row have been sewed directly 
to clothes through a sewing needle. 
[0006] When it Is intended to mount the fastener ele- 
ment row directly to clothes by sewing the end portions 

25 thereof with the sewing needle, the sewing needle 
should traverse the end portion of the fastener element 
row. Then, the sewing needle is pierced into the fixing 
knitting yarns existing at the fastener element mounting 
portion of the fastener tape or the other composition 

30 yams existing at the same mounting portion k)cated be- 
tween respective fastener elements, so that the yarns 
pierced by the sewing needle is cut out. Consequently, 
by opening/closing operation or mechanical operation 
upon washing or the like of the slide fastener, fraying in 

35 yam may occur in the fastener element mounting portion 
and part of the fastener element row may be separated 
from the fastener tape. Parteularty, In the case that heat 
treatment such as thennal setting is carried out after 
manufacturing of a fastener stringer like the knitted-in 

40 slide fastener of the invention, the yams ai^e cut out eas- 
ily due to interference with said sewing needle because 
hardness and tension of the yam itself are heightened. 
Further particularly, if a yam having a small-diameter in 
which plasticity is regarded important is used, the yam 

4S is more highly inclined to be cut out. 

SUMMARY OF THE INVENTION 

[0007] Accordingly, the present invention has been 
so achieved to solve the above described problems and a 
concrete point of the invention is to provide a knitted-in 
slide fastener in which when end portions of the fastener 
element row of the fastener stringer are mounted direct- 
ly to clothes by sewing, no fraying occurs in yams even 
55 if knitting yam, whch composes the fastener element 
mounting portion of the fastener tape, is cut out due to 
the interference with a sewing needle so that the fasten- 
er element row is not separated from the fastener tape 
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at that portion, thereby ensuring an excellent durability. 
[0008] Especially, because according to the inven- 
tion, part of the connposition yams of the fastener ele- 
ment mounting portion is composed of composite fiber 
yarns formed of the heat shrinkage fiber material and 
the heat fusion fiber material, when heat treatment is 
carried out after knitting, the heat shrinkage fiber mate- 
rial of the fastener element mounting portion shrinks 
largely in the longitudinal direction even if the knitting 
density is set to ordinary density, so that the fastener 
element mounting portion is formed fine at a high den- 
sity. Further, tightening force to the fastener element is 
increased, so that the fastener element row can be fixed 
finnly to the fastener tape. 

[0009] Further, according to the structure described 
above, if the fastener stringer Is heat-treated at a higher 
temperature than the melting point of the heat fusion fib- 
er material, part or all of the heat fusion fiber material Is 
melted at the same lime when the heal shrinkage Ober 
material shrinks, so that it may be fused with the heat 
shrinkage fiber material and atthe same time, also fused 
with other composition yams in the vfclnity of the fasten- 
er element mounting portion. 

[0010] By cooling this, the melted portion of the heat 
fusionfibermaterialisfusedwithatfeasttheheatshrink- 
age fiber material and integrated therewith. Thus, even 
if the heat shrinkage fiber or other composition yarn hap- 
pens to be cut out with such a situation that the compo- 
sition yarn of the fastener element mounting portion In- 
terferes with the sewing needle when the end portion of 
the knitted-in slide fastener of the invention is mounted 
to clothes, fraying in yam is blocked by this fusion por- 
tion because the cut yam is fused with other yam 
through the aforementioned heat fusion fiber material. 
Further, no further fraying in yam occurs and then, sep- 
aration of the fastener element row is not generated 
while a knitting pattem is maintained. 
[001 1 ] Further, when said heat fusion fiber material is 
melted, it is fused with not only the aforementioned yarn 
but also a portion in contact with the heat fusion fiber 
material of the element, at the same time. Thus, the fix- 
ing of the fastener elements to the fastener tape not only 
depends upon sandwiching of the upper and lower leg 
portions by the fixing knitting yams from the front and 
rear sides thereof, but also is fastened and stabilized by 
integration of the composition yams and the fastener el- 
ements through the heat fusion fiber material. 
[0012] The fastener element mounting portion is 
fomied continuously with the fastener tape main body. 
That knitting structure utilizes knitting yams for connect- 
ing the fixing knitting yams with a knitting pattem and 
various kinds of in-laid yams to be inserted through the 
knitting pattern of the fixing knitting yam as well as the 
fixing knitting yams of the fastener element. The typrcal 
knitting pattern structure of the fixing knitting yam in- 
cludes the chain knitting, trcot knitting, two needle stitch 
and the like. These knitting pattem structures are knitted 
independently or in combination. The various kinds of 



the in-laid yams include warp in-laid yam and weft in- 
laid yam. The composition yams in the fastener element 
mounting portion of the invention contains the fixing knit- 
ting yams and various kinds of the in-laid yams. There- 
5 fore, said composite fiber yam in the invention is any 
one of them but not restricted to any special one. 
[0013] Furthermore, according to the invention, the 
above-mentioned composite fiber yam is the fixing knit- 
ting yam and the fixing knitting yam Is the chain knitting 
10 yam. Because one chain knitting pattem is composed 
of the knitting yam of two needle loops, if the chain knit- 
ting yarn is employed as the fixing knitting yam of the 
fastener element row. two knitting yams of the needle 
loop stride over the upper leg portion of the fastener el- 
'5 ement while a knitting yam of its sinker loop is disposed 
below the lower leg portion such that It Intersects per- 
pendlculariy, so as to sandwich and fix the upper and 
lower leg portions with respective knitting yams. There- 
fore, its lightening force is very strong as compared to 
^0 the other fixing knitting pattem structure. Employing the 
chain knitting yam as the fixing knitting yarn as well as 
a decreased elongation in the direction of the wale 
based on the structure of the knitting pattem thereof is 
preferable for stabilizing the fixing of the fastener ele- 
^5 ment when it is intended to knit the fastener elements " 
into the fastener tape. 

[0014] This chain knitting stmcture produces little 
elongation in a direction of wale as described above, 
and further, if the chain knitting structure is employed as ' 
30 an element fixing structure, a larger tension than that oif . 
an ordinary knitting is generated In the chain knitting 
yams after knitting. There is such an inclinatwn for non- 
shrinkable yams such as ordinary cotton yam and syn- 
thetic fiberyam. However, since the heat shrinkage fiber 
35 material is used as the chain knitting yam in the inven- 
tion, after shrinking, a largertension Is generated so that 
a strong tension is applied In a slide fastener whch is a 
final product. 

[0015] When the end portion of the fastener element 
^0 row of the knitted-in slide fastener is mounted to clothes 
by sewing with this condition, the yam, which most often 
interferes with a sewing needle and is cut out, of the 
composifion yams in the fastener element mounting 
portion is often the aforementioned fixing chain knining 
4s yam which Is exposed on a surface of the fastener ele- 
ment under a strong tenson. 

[0016] According to the invenUon, as described 
above, the composite fiber yam fonned of the heat 
shrinkage fiber material and the heat fusion fiber mate- 
50 rial is employed as the fixing chain knitting yarn and 
then, by heating this, the heat shrinkage fiber material 
is allowed to shrink in the direction of the yam and at 
the same fime, the heat fusion fiber material is fused so 
that the heat shrinkage fiber is fused and integrated with 
55 the composition yams In the vfcinlly of the fastener ele- 
ment mounting portion. With this fusing, when it is in- 
tended to mount the end portion of the fastener element 
row directly to any mounted object such as clothes by 
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sewing, even if the sewing needle is pierced into the fix- 
ing chain yam and the yam is cut out at that portion, no 
fraying occurs in the yam because the cut-out chain knit- 
ting yam is fused with the other composition yams, so 
that the fastener element row is never separated from 
the fastener tape. 

[0017] Further, the feature of the invention is that the 
warp in-laid yam which Is entangled with the sinker loop 
of the fixing chain knitting yam is the composite fiber 
yarn and the feature of the invention according to claim 
4 is that the weft in-laid yams whk:h are to be inserted 
between the sinker loop and needle loop of the fixing 
chain knitting yam are the composite fiber yams. In this 
case, only the warp in-laid yam or the weft in-laid yarn 
may be the composite fiber yarn and of course, the fixing 
chain knittirig yams other than the warp in-laid yam and 
weft In-laid yam or other fixing knitting yam, or other 
composition yarn of the fastener element mounting por- 
tion may be partly of the composite fiber yam. 
[0018] Furthermore, according to the invention, the 
heat fusion fiber material may be composed of fiber hav- 
ing a core/sheath structure and the sheath thereof is 
composed of the heat fusion material. Further, the heat 
fusion fiber material may be composed of fiber yam hav- 
ing a side-by-side structure and part of the composition 
fiber material disposed inside and outside thereof is 
composed of the heat fusion fiber material. 
[0019] Then, in case of the fiber in the core/sheath 
structure, the sheath and in case of the fiber in the side- 
by-side structure, part of the composition fiber material 
disposed inside and outside thereof is formed of the heat 
fusion fiber material. Therefore, if this heat fusion fiber 
material is melted, that heatf usion fiber material is fused 
between the aforementioned heat shrinkage fiber ma- 
teria! and the fixing knitting yam In the fastener element 
mounting portion or other composition yams, so that the 
same function as the above-described one is exerted. 
[0020] Further, according to the invention, a yam 
structure of the composite fiber yam composed of the 
heat shrinkage fiber material and the heat fusion fiber 
material may be employed. This composite fiber yam 
may be of a blended yam of the heat shrinkage fiber and 
the heat fusion fiber. However, in this case, the heal fu- 
sion fiber is fused with the heat shrinkage fiber when it 
is melted upon heat treatment. Therefore, it is difficult to 
expect that not only the yam itself is hardened, but also 
it is hardly fused with other composition yarns in the fas- 
tener element mounting portion composed of ordinary 
fiber material and the above-described inconvenience 
whch occurs when it is cut out by the sewing needle is 
solved. 

[0021] Therefore, the composite fiber yam is desired 
to have such a structure which allows melted heat fusion 
fiber material to be fused with other yams around it. Both 
the heat shrinkage f toer material and the heat fusion fil> 
er material are pref enred to be of mono-filament or multi- 
filament made of themioptasfc resin. Usually, as men- 
tioned by the invention of claim 7, the composite fiber 



yam is composed of a twisted yam having a small 
number of twists fomried of fiber yam made of the heat 
shrinkage fiber material and the fiber yam made of the 
heat fusion fiber material. 

5 [0022] Alternatively, the composite fiber yam itself 
employs the core/sheath structure and the core yarn is 
composed of the heat shrinkage fiber material while the 
sheath yam is composed of the heat fusion material. 
Further, such as the invention according to claim 9, the 

10 composite fiber yam itself employs the side-by-side 
structure f omied of the heat shrinkage fiber material and 
heat fusion fiber material. 

[0023] With such a structure, as described above, the 
density of the fastener element mounting portion is in- 

15 creased so that the configuration thereof is stabilized 
and the mounting strength of the elements is improved. 
By fusing the composition yams of the fastener element 
mounting portion with each other with the heat fusion 
fiber material, even if part of the composition yams in 

20 the fastener element mounting portion is cut out by a 
sewing needle when an end portion of the fastener ele- 
ment row in the slide fastener which is a final product is 
fixed directly to a mounted object such as clothes by. 
sewing, separation of the fastener element row from the 

25 fastener tape is prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0024] 

30 

Fig. 1 is a partial perspective view of a fastener el- 
ement mounting portion of a knitted-in slide fastener 
seen from the front side thereof, showing a first em- 
bodiment of the invention schematically. 

35 Fig. 2 is an entire structure diagram of the knitted- 
in slide fastener of Fig. 1 . 
Fig. 3 is a structure diagram of each knitting yarn in 
the knitted-in slide fastener of Fig. 1 . 
Fig. 4 is a sectional view showing an example of a 

40 yam stmcture of a composite fiber yam. 

Fig. 5 is a sectional view showing an example of 
modification of a heat fusion fiber material which is 
one component of the composite fiber yam of the 
invention. 

45 Fig. 6 is a partial perspective view of a fastener el- 
ement mounting portion of a knitted-ln slide fastener 
seen from the rear side thereof, showing a second 
embodiment schematteally. 
Fig. 7 is a partial perspective view of a fastener el- 

50 ement mounting portion of a knitted-in slide fastener 
seen from the rear side thereof, showing a third em- 
bodiment schematically. 



55 



t 



EP 1 264 557 A1 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

(Rrst Embodiment) 

[0025] Hereinafter, the preferred embodiments of the 
invention wtll be described concretely based on exam- 
ples Indicated In drawings. Figs. 1 to 3 show a first env 
bodiment of the invention, while Fig. 1 is a perspective 
view of a front side of part of a knitted-in slide fastener 
showing schematically mounting condition of a continu- 
ous fastener element row, Fig. 2 is an entire warp knit- 
ting structure diagram showing the same slide fastener 
with omitting part thereof and Fig. 3 is a warp knitting 
structure diagram of each knitting yam In the same slide 
fastener 

[0026] Meanwhile, although Fig. 1 shows condition In 
which the fastener element mounting portion is shown 
as the center of ihe figure while omitting its fastener tape 
main portion and respective knitting yams are loose to 
facilitate understanding thereof, it wilt be understood 
that actually knit patterns and entangling portions of the 
respective knitting yarns are finely tightened. Further, 
although the knitting yams having vartous kinds of sizes 
are indicated in the same Figure in order to help its un- 
derstanding easily and actually, the size of each yam 
may be selected arbitrarily conskiering the function as 
the knitted-in slide fastener and fonrotion of the knit pat- 
tem. These matters are the same about other emtx>di- 
ments shown in Figs. 6 and 7. 
[0027] Although other embodiments than the first em- 
bodiment will be described with the same knitting struc- 
ture as that of the first embodiment, the present inven- 
tion is not restricted to this knitting structure. Even if di- 
versified knitting structures as shown in Figs. 6 to 11 
mentioned in Japanese Patent Application Laid-Open 
No. 11-187909 are applied or double knitting stmcture 
is utilized as well as single knitting structure, naturally, 
the present invention can apply those knitting struc- 
tures. Further, continuous fastener element row made 
of synthetk: resin mono-filament, as well as the knitting 
structure, is not restricted to a coil shape as shown in 
the same Figure but may be constructed such that it is 
folded back in a zigzag shape. A fastener stringer 10 
according to the first embodiment has a single-knitting 
structure formed with a general warp-knitling machine 
having a row of needle bed as understood with refer- 
ence to Figs. 1 to 3. 

[0028] A foundation structure of a fastener tape main 
body 12 according to this embodiment is composed of 
knitting yams fomned of polyester base synthetic fiber. 
A chain knitting yam (A) shown in Figs. 2 and 3 has a 
chain knitting structure of 0-1/1-0. a tricot knitting yarn 
(B) has a tricot knitting structure of 1-0/1-2 and three 
kinds of weft in-laid yams (C). (D) and (E) are respec- 
tively inserted in zigzag shape in the wkfth direction of 
the fastener tape 11 with the same knitting structure of 
0-0/2-2. 3-3/0-0, 4-4/0-0. 



[0029] According to this embodiment, said chain knit- 
ting yam (A) is omitted in the knitting structure located 
at an intenmediate position 1 2a of the fastenertape main 
body 12 as shown in Fig. 2 so as lo provide the inter- 
5 mediate portion 1 2a with plasttelty to fit well to a mount- 
ed object such as clothes, thereby facilitating and se- 
curing the mounting of the slide fastener. Of course, the 
intermediate portion 12a of the fastener tape main liody 

12 may be formed with the chain knitting yarn (A) like 
10 other portions without omitting the chain knitting yarn 

(A) or it is pemilssible to use the chain knitting yam (A) 
with knitting yams of other knitting structure. The com- 
position yam of the foundation structure of the fastener 
tape main body 1 2 may employ synthetic fiber material 
'5 such as polyamlde base and polypropylene as well as 
polyester base synthetic f ft>er material independently or 
in combination. 

[0030] /Vccording to this erribodiment. four wales on a 
side edge in the longitudinal direction of the fastener 
^ tape 11 serve as a fastener element mounting portion 

1 3 and in the fastener element mounting portion 1 3, coil- 
like mono-filament of nylon 6 or nylon 66 is reciprocated 
in the width direction of the fastener tape 11 within the 
same course of every other course so that the mono- 

25 filament is woven into the mounting portion 1 3 so as to " 
form a fastener element row 14. This fastener element 
row 1 4 is knitted Into the fastener element mounting por- 
tion 13 at every other course with fixing chain knitting 
yam (F) of two wales knitted with the same chain knitting 
30 structure 0-1/1 -0 in the fastener element mounting por- 
tion 13 at the same time when the coil-like fastener el- 
ement row 14 is fomied. so that the fastener element 
row is mounted and fixed continuously. 
[0031] Meanwhile, as shown in Figs. 1 to 3, with this 
35 fixing chain knitting yam (F), its needle loop is formed 
in the longitudinal direction of the fastener element row 
1 4 such that it strides over an upper side of the a portion 
of each element 15 and the fastener element row is 
pressed down from its upper side with each needle loop 
40 group continuous in a wale direction and fixed to the fas- 
tener element mounting portion 13. At this time, the sink- 
er loop is located below each leg portion of the fastener 
element row 14 so as to form each sinker loop group 
continuous in the wale direction, thereby fonning part of 
^5 the foundation structure of the fastener element mount- 
ing portion 13 in which the fastener element row 14 Is 
placed. 

[0032] According to this embodiment, warp in-lald 
yams (G1 , G2) are entangled with and inserted into suc- 
so cessively all the sinker loops of each sinker loop group 
of the two fixing chain knitting yams (F) under the knit- 
ting structure of 1-1/0-0, and knitted into the foundation 
structure of the fastener element mounting portion 13. 
In the meantime, according to the first embodiment, as 
55 shown in Figs. 1 and 3, in addition to the warp in-laid 
yams (G1 , G2) which are the fixing chain knitting yams 
- (F) for the two wales W1 . W2. the respective warp in- 
laid yams (G3. G4) are inserted along the chain knitting 
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yams (A1 , A2) which are composition yams of respec- 
tive wales W3, W4 in a zigzag shape. 
[0033] Consequently, the entire foundation structure 
of the fastener element mounting portion 13 is provided 
with feeling and configuration like woven fabric and sta- s 
biiized dimensionally in the longitudinal/transverse di- 
rections so that the fastener element row 1 4 can be fixed 
more stably. 

[0034] In the meantime, these warp in-laid yarns (G1 
to G4) may be inserted into only the fixing chain knitting io 
yam (F) of the fastener element row 14 or each of chain 
knitting yams composing the three wales including the 
outermost wale in the fastener tape 1 1 opposite to the 
fastener element mounting portion 1 3. Therefore, the In- 
dicated example shows only one aspect of this embod- is 
Iment and it could be understood that this embodiment 
Includes various modifications. 
[0035] In the above-described knitting structure, it is 
important to use composite fiber yam composed of heat 
shrinkage fit>er material (SM) and heat fusion fiber ma- ^ 
terial (MM) for part of the composition yams whk:h com- 
pose the fastener element mounting portion 13. 
[0036] According to the first embodiment, as shown 
In Fig. 1 , of the composition fiber yams of the fastener 
elerneht mounting portion 1 3, the chain knitting yam (F) 25 
which is a fixing yam for fixing the fastener element row 
1 4 to the fastener tape 1 1 is composed of the aforemen- 
tioned composite fiber yam. 

[(K)37] As for the yam composition of this composite 
fiber yam, as shown in Figs. 1 and 4A. it is comprised 30 
of two fiber yams (F1 , F2) and one thereof is composed 
of the heat shrinkage fiber material (SM) while the other 
one is composed of the heat fusion fiber material (MM). 
Although according to this embodiment, the heat shrink- 
age fibier material (SM) and heat fusion fiber materiar 35 
(MM) both utilize the same polyester base synthetic res- 
in material, their melting points are different and it is con- 
sidered that the melting point of the heat shrinkage fiber 
material (SM) is higher than that of the heat fusion fiber 
material (MM). Although other synthetic fiber material 40 
may be used, preferably both of them are composed of 
the same base synthetic fiber material in order to obtain 
an excellent fusion performance. 
[0038] Although according to this embodiment, the 
two fiber yams (F1 , F2) may be used as double yams 
whtoh are placed just In parallel as shown In Fig. 4A, It 
is preferable that light twisting is applied to the two fiber 
yams (F1 , F2) to facilitate their treat upon knitting. 
[0039] As the yam composition of the composite fiber 
material, in addition to the stmcture shown in Rg. 4A. it so 
is pemnisslble to employ a core/sheath structure or a 
side-by-side structure as shown in Figs. 4B and 4C. The 
core/sheath structure mentioned here refers to a yam 
structure formed integrally such that the center portion 
thereof is a core white that core is enclosed in the form ss 
of a sheath. The side-by-side structure mentioned here 
refers to a yam structure formed integrally such that the 
synthetic fft>er materials of different substances are 



sandwiched in the si7e direction. If the core/sheath 
structure is employed as the composite fiber yam in the 
invention, the heat shrinkage fiber material (SM) is used 
as its core while the heat fusion fiber material (MM) Is 
used as its sheath. Altemately, if the side-by-side struc- 
ture is employed, preferably the outside fiber material is 
composed of the heat fusion fiber nriateriai (MM) be- 
cause It can be fused much more with other composition 
yams of the fastener element mounting portion 13. 
[0040] The point of the invention which much attention 
should be paid is composite ratio between the heat 
shrinkage fiber material (SM) and the heat fusion fiber 
material (MM), which are the composition materials of 
the fixing chain yarn (F) as the composite fiber yam. Al- 
though this value cannot be uniformly detemiined de- 
pending upon knitting conditions such as knitting densi- 
ty, knitting structure, size of yams, knitting velocity, ma- 
terial of the yams and the like, the independent yam 
strength of the heat shrinkage ftoer material (SM) after 
shrinkage needs to be sufficient enough for being pro- 
vided with a conventional yam strength with the heat fu- 
sion fiber material (MM) being fused with other fiber 
yams by its fusion. 

[0041] Further, according to this embodiment, heat 
shrinkage ratio of the warp in-laid yams (G1 to G4) in 
the fastener element mounting portion 13 (G1 to G4). 
chain knitting yams (A1 , A2), weft in-laid yarns (C), (D) 
and chain knitting yam (A) in the fastener tape main 
body 1 2 adjacent to the fastener element mounting por- 
tion 1 3 other than the fixing chain knitting yam (F) is set 
to be higher than the heat shrinkage ratio of the tricot 
knitting yam (B) and the weft in-laid yam (E) which are 
composition yams of the intemriediate portion 12a of the 
fastener tape main body 12. Further, the heat shrinkage 
ratio of the warp In-laid yams (G1 to G4) Is set to be 
higher than that of the fixing chain knitting yam (F), chain 
knitting yams (A1, A2) and weft in-laid yams (C), (D). 
which are other composition yams of the fastener ele- 
ment nrx)untlng portion 13. 

[0042] If explaining with concrete numerical values, 
the dry heat shrinkage ratio of the warp in-laid yams (G1 
to G4) of 100 to 150 denier in the composition yams of 
the fastener element mounting portion 13 is set in a 
range of 15 to 40%, preferably 20 to 30%. The heat 
shrinkage fiber material (SM) of the fixing chain knitting 
yam (F), which Is the composite fiber yam, the chain 
knitting yarns (A1 , A2) and the weft in-laid yarns (C), (D) 
have 1 00 to 350 denier and theirdry heat shrinkage ratio 
is set 1 0 to 30%. preferably 1 0 to 1 5%. The chain knitting 
yam (A), the tricot knitting yam (B) and the weft in-laid 
yam (E), which are composition yams of the fastener 
tape main body 1 2, have 1 00 to 300 denier and their dry 
heat shrinkage is set in a range of 3 to 10%. preferably 
5 to 8%. 

[0043] Here, the aforementioned shrinkage ratio is 
determined by substance of fiber or filament, extension 
magnification upon being stretched and setting temper- 
ature thereof. Generally, high shrinkage yam has a low 
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extension magnification and setting temperature and its 
crystallization density is low. so that its strength is low 
and stretching degree is high. On the other hand, an or- 
dinary yam that is used often generally has a high ex- 
tension magnification and set up at high temperatures 
in its stretched condition, so that the degree of crystal- 
lization is raised. Thus, the strength is increased and the 
shrinkage ratio is lowered. 

[0044] If the respective heat shrinkage ratios of the 
composition yams of the fastener element mounting 
portion 13 and the composition yams of the fastener 
tape main body 12 are set up as described above in the 
knitted-ln slide fastener In which thesynthetk: resin fas- 
tener element row 14 Is knitted at the same time when 
the fastener tape 11 is knitted, in the case that the heat 
treatment is earned out when the knitting density is set 
up to an ordinary density, the composition yarns of the 
fastener element mounting portion 13 shrink more than 
the composition yarns of the fastener tape main body 
12, Therefore, the knitting density of the fastener ele- 
ment mounting portion 13 is increased so that the knit- 
ting pattern becomes fine. Consequently, feeling of wo- 
ven fabric based on the above-described weaving struc- 
ture is secured and Its configuration is further stabilized 
Additionally, the fastener element row 14 is tightened 
much more firmly with the fixing chain knitting yarn (F), 
so that even when the fastener stringer 10 is bent 
strongly in the face direction of the tape, separation of 
coupling never occurs, thereby securing a strong cou- 
pling strength. 

[0045] Further, because the fastener stringer 10. 
whfch is an ordinary knitted product, Includes the fas- 
tener element row 14, the length of the fastener element 
mounting portion 1 3 is set longer than that of the fasten- 
ertape main body 12. Consequently, the fastener string- 
er 1 0 is entirely curved In the fomri of arc such that the 
fastener element row 14 is protmded outward into the 
sameplane. However, because the shrinkage of thefas- 
tener element mounting portion 13 is larger than that of 
the fastener tape main body 12, the fastener stringer be- 
comes almost straight or the fastener element row 14 is 
curved slightly inward in a concave shape by the heat 
shrinkage treatment. 

[0046] The most prominent point of this embodiment 
is that when heat treatment is carried out on the knined 
fastener stringer 10. not only the fixing chain knitting 
yarn (F) in the fastener element mounting portion 13 
shrinks, but also the heat fusion fiber material (MM) 
thereof is melted, so that it is fused with the heat shrink- 
age fiber material (SM). its sun-ounding warp in-laid 
yams (G1 to G4) and weft in-laid yams (C). (D). Conse- 
quently, the fixing chain yam (F) may be fused integrally 
with the surrounding warp in-laid yams (G1 to G4) and 
part of the weft in-laid yams (C), (D). 
[0047] As a result, the composition yams in the fas- 
tener element mounting portion 13 after producing the 
fastener stringer 1 0 are fused integrally with part of the 
sun^ounding yams around the fixing chain knitting yam 



(F). Thus, when a slide fastener not provided with upper 
or lower stop, which is a final product. Is attached to an 
opening portion of the trousers, skirt or the like, even If 
the fixing chain knitting yam (F) of the fastener element 
5 row 14 is cut out because a sewing needle is pierced 
into the fixing chain knitting yam (F) when both end por- 
tions in the longitudinal direction of the fastener element 
row 14 are sewed to end portions of the opening portion, 
fraying of the yams is blocked because the fixing chain 
10 knitting yam (F) Is fused integrally with the composition 
yams (G1 to G4) around the fastener element mounting 
portion 1 3 and the weft in-laid yarns (C), (D). As a result, 
the fixing strength to the Individual fastener element 15 
is maintained. Consequently, the fastener element row 
1 4 is never separated from the fastener tape 1 1 due to 
fraying of the yams. 

[0048] Meanwhile, the composite fiber yam of this 
embodiment is composed of the fiber yam (F1) fomied 
of the heat shrinkage fiber material (SM) and the fiber 
^ yam (F2) fomied of the heat fusion fiber material (MM) 
as described above. Although the fiber yarn (F2) formed 
of the heat fusion fiber nnaterial (MM) can be all com- 
posed of the heat fusion fiber material (MM) like this em- 
bodiment, it is permissible to apply the core/sheath 
25 structure or the side-by-side structure as shown in Fiqs ' 
SAandSB. 

[0049] That Is, In case of the core/sheath structure 
shown in Fig. 5A. the heat shrinkage or ordinary syn- 
thetic fiber may be used for the core while the heat fusion 
^ fiber material (MM) may be used for the sheath. In case 
of the sIde-by-side structure shown in Fig, 5B, the sub- 
stance of fiber disposed outside may be composed of ' 
the heat fusion fiber material (MM) while the substance 
of fiber sandwiched therebetween may be composed of 
^ the heat shrinkage fiber material (SM) or ordinary syn- 
thetic fiber material. If the heat shrinkage fiber material 
(SM) is employed for the core/sheath stmcture or the 
side-by-side stmcture as mentioned above, it is prefer- 
ableto usefiber material, with which a sufficient strength 
as the fixing knitting yarn can be obtained easily, and 
having the same shrinkage ratio as the aforementioned 
fiber yam (F1 ) composed of the heat shrinkage fiber ma- 
terial (SM) in the composite fiber yarn, because part of 
the yarn is left when the fiber yam (F2) composed of the 
heat fusion fiber material (MM) Is melted. 

(Second Embodiment) 



[0050] Rg. 6 shows a second embodiment of the in- 
50 vention and the knitting structure of Its fastener stringer 
1 0 is the same as that of the first embodiment. However, 
according to this embodiment, the fixing chain knitting 
yam (F) is not composed of the composite fiber yam but 
the ordinary synthetic fiber material. And all the warp in- 
55 laid yams (Gl to G4) of the fastener element mounting 
portion 13 are composite fiber yams composed of the 
heat shrinlcage fiber material (SM) and the heat fusion 
fiber material (MM). According to this embodiment also. 
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A. A1 , A2 chain knitting yam (of foundation stmc- 
ture) 

B tricot knitting yam 

C. D. E weft in-laid yam 

s F fixing chain knitting yarn (composite fib- 

er yam) 

F1 fiber yam (composed of heat shrinkage 

fiber material) 
F2 fiber yam (composed of heat fusion f tb- 

10 er material) 



G, G1 to G4 warp in-laid yam 



Claims 

15 



the fixing chain knitting yam (F) may be composed of 
the same composite fiber yam as the warp in-laid yams 
(G1 to G4) like the first embodiment. The function is sub- 
stantially the same as that of the first embodiment. 

(Third Embodiment) 

[0051] Fig. 7 shows a third embodiment of the inven- 
tion. The knitting structure of this fastener stringer 1 0 is 
the same as that of the first embodiment. However, ac- 
cording to this embodiment also, the fixing chain knitting 
yam (F) is conrposed of ordinary fiber yarn while the weft 
in-laid yams (C) and (D), whch are the composition 
yams of the fastener element mounting portbn 13 are 
composed of composite fiber yams of the invention, 
which are fornied of the heat shrinkage fiber material 
(SM) and the heat fusion fiber material (MM). According 
to this embodiment also, the fixing chain knitting yam 
(F) may be composed of the composite fiber yam like 
the first embodiment and in this case, the composite fit>- 
er yam may be of the same material as the weft in-laid 
yams (C) and (D). Its function is substantially the same 
as those of the first and second embodiments. 
[0052] Further, all of the fixing chain knitting yam (F), 
the warp in-laid yams (G1 to G4) and the weft in-laid 
yams (C) and (D) may be composed of the composite 
fiber yams, which are formed of the heat shrinkage fiber 
material (SM) and the heat fusion fiber material (MM). 
[0053] Although various kinds of the embodiments 
have been described above, it is evident from the above 
description that the invention is not restricted to these 
embodiments. For example, although the size of each 
knitting yam composing the foundation structure of each 
embodiment can be selected arbitrarily depending upon 
necessity, the same thing can be said of the warp in-laid~ 
yam (G) and the size of the warp in-laid yam (G4) to be 
inserted into the chain knitting yam (A2) disposed near- 
est a coupling head of the fastener element of each em- 
bodiment may be thicker than that of the warp in-laid 
yams (G1 , G2) to be inserted into thef ixing chain knitting 
yam (F) disposed inside thereof. In this case, a end edge 
portion of the fastener element mounting portion is 
f omied thick, so that It is suff kHently resistant to upward 
folding or pushing relative to the fastener surface, there- 
by making It possble to suppress separation of coupling 
of the fastener elements. 
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intermediate portion 
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fastener element mounting portion 
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fastener element row 
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fastener element 



1 . A knitted-in slide fastener comprising a continuous 
fastener element row (14) whteh is knitted in at a 
fastener element mounting portion (13) on a side 
edge portion in a longitudinal direction of a warp 

^ knitted fastener tape (11 ) at the same time as knit- 
ting of the fastener tape (11), being characterized 
in that said fastener element mounting portion (13) 
is composed of a fixing knitting yam and other knit- 
ting yams for sandwiching and fixing upper and low- 

25 er leg portions of each fastener element (15) in a 
direction of front and rear of the fastener tape, part 
of these composition yams (F, C, D, G1 to G4) is 
composed of a composite fiber yam formed of heat 
shrinkage fiber material (SM) and heat fusion fiber 

30 material (MM), and said heat fusion fiber material 
(MM) is fused to other said composition yarns (F, C. 
D. G1 to G4) in the vk:inlty thereof. 

2. A knitted-in slide fastener according to claim 1 . be- 
35- ing characterized in that said fixing knitting yam 

includes a chain knitting yam (F) and this fixing 
chain knitting yam (F) is said composite fiber yam. 



3. A knitted-in slide fastener according to claim 1 . be- 
40 ing characterized in that said fixing knitting yam 

includes a chain knitting yam (F) and each of warp 
in-laid yams (G1 to G4) whk:h is entangled with a 
sinker loop of the fixing chain knitting yam (F) is said 
composite fiber yam. 

45 

4. A knitted-ln slide fastener according to claim 1 , be- 
ing characterized in that said fixing knitting yam 
includes a chain knitting yam (F) and each of weft 
in-laid yams (C, D) which are respectively to be in- 

so sorted between a sinker loop and a needle loop of 
the fixing chain knitting yam (F) are said composite 
fiber yam. 

5. A knitted-in slide fastener according to claim 1 , be- 
55 ing characterized in that said fixing knitting yam 

includes a chain knitting yam (F), and at least one 
of warp in-laid yams (G1 to G4) being entangled 
with a sinker loop of the fixing chain knitting yam (F) 
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and weft in-laid yams (C, D) respectively being in- 
serted between a sinker loop and a needle loop of 
the fixing chain knitting yarn (F) and the chain knit- 
ting yarn (F) are composite fiber yarns. 

5 

6. A knitted-in slide fastener according to claim 1 , be- 
ing characterized in that said heat fusion fiber ma- 
terial (MM) is composed of fiber having a core/ 
sheath structure and a sheath thereof is composed 

of the heat fusion material while a core is composed io 
of synthetic fiber material. 

7. A knitted-in slide fastener according to claim 1 , be- 
ing characterized In that said heat fusion fiber ma- 
terial (MM) is composed of fiber having a side-by- is 
side structure and composition fiber disposed out- 
side thereof Is composed of the heat fusion fiber 
material (MM) while other composition fiber is com- 
posed of synthetk: fiber material. 

20 

8. A knitted-in slide fastener according to claim 1 , be- 
ing characterized in that composite fber yams are 
fomied of at least two kinds of fiber yams and one 
of the fiber yams is fomied of said heat shrinkage 
fiber material (SM) while the other fiber yam is 25 
f onned of the heat fusion fiber material (MM). 

9. A knitted-in slide fastener according to claim 1 , be- 
ing characterized in that said composite fiber yam 
has a core/sheath structure and a core thereof is 30 
composed of said heat shrinkage fiber material 
(SM) while a sheath thereof is composed of said 
heat fusion material (MM). 

10. A knitted-in slide fastener according to claim 1 , be-* 3s 
Ing characterized in that said composite fiber yam 
has the side-by-side structure formed of said heat 
shrinkage fiber material (SM) and said heat fusion 
fiber material (MM). 
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FIG. 2 
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